Microbial ecology and chemical composition of Brazilian kefir beverage was performed. The microorganisms associated with Brazilian kefir were investigated using a combination of phenotypic and genotypic methods. A total of 359 microbial isolates were identified. Lactic acid bacteria (60.5%) were the major isolated group identified, followed by yeasts (30.6%) and acetic acid bacteria (8.9%). Lactobacillus paracasei (89 isolates), Lactobacillus parabuchneri (41 isolates), Lactobacillus casei (32 isolates),
INTRODUCTION
Kefir is a known culture employed to produce the traditional Russian beverage "kefir" from milk, which has low alcohol content (8, 13) . It is a mixed culture of various yeast species of the genera Kluyveromyces, Candida, Saccharomyces and various lactic acid bacteria of the genus Lactobacillus, are contained in a matrix of proteins and polysaccharide 'kefiran', which are formed during cell growth under aerobic conditions (6, 19, 24) . Kefir grains are small irregularly shaped, yellowish-white, hard granules which resemble miniature cauliflower blossoms (10) .
The beverage is a self-carbonated that owes its distinctive flavor to a mixture of lactic acid, ethanol, carbon dioxide and other flavor products, such as acetaldehyde. The unique flavor is the result of the symbiotic metabolic activity of a number of lactic bacteria and yeast species (9, 13) . The typical yoghurt 
MATERIALS AND METHODS

Milk Brazilian kefir production
Brazilian kefir grains were obtained from a private household in the city of Lavras, which is located in the southern State of Minas Gerais, Brazil. The grains (250 g) were washed with distilled water and inoculated in 2.250 ml of substrate (Pasteurized whole milk, Ipê -Cooperativa Agrícola Alto Rio Grande Ltda. Lavras, Minas Gerais, Brazil) and were statically incubated for 24 h at 25°C. Samples of the beverage were aseptically taken every 6 h. Four fermentations were performed in the same conditions described above.
Enumeration of mesophilic bacteria, acetic acid bacteria, lactic acid bacteria and yeasts
Bacteria and yeasts were enumerated by the surface spread technique, plating in triplicate 100 l of each diluted sample.
Enumeration of microorganisms was carried out using 7 different culture media. Lactic acid bacteria's (LAB) were enumerated on Nutrient Agar medium (Oxoid, S/P, Brazil), De Man, Rogosa and Sharpe Agar (MRS) (Oxoid, S/P, Brazil), M17 agar (Oxoid, S/P, Brazil), Edwards modified medium (Oxoid, S/P, Brazil) and LUSM medium (1.0% glucose, 1.0%
Bacto Peptone (Difco, S/P, Brazil), 0.5% yeast extract (Difco, S/P, Brazil), 0.5% meat extract (Difco, S/P, Brazil), 0.25% gelatin (Difco, S/P, Brazil), 0.5% calcium lactate, 0.05% sorbic acid, 75 ppm of sodium azide (Sigma, St. Louis, USA), 0.25% sodium acetate, 0.1% (vol/vol) Tween 80, 15% tomato juice, 30 micrograms of vancomycin (Sigma, St. Louis, USA) per ml, 0.20 microgram of tetracycline (Sigma, St. Louis, USA) per ml, 0.5 mg of cysteine hydrochloride per ml, and 1.5% agar (Difco, S/P, Brazil). Acetic acid bacteria's (AAB) were enumerated on 135 medium (DSMZ, Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Germany). All media for bacterial enumeration were supplemented with 0.4 mg/ml nystatin (Sigma, St. Louis, USA). Yeasts were enumerated on YEPG agar containing 100 mg chloramphenicol (Sigma, St. Louis, USA) and 50 mg chlortetracycline (Sigma, St. Louis, USA) to inhibit bacterial growth. After spreading, plates were incubated at 28°C for 48 h for bacteria, and 5 days for yeasts; and colony forming units (log 10 c.f.u./ml) were quantified. For each type of medium containing isolated colonies, the square root of the number of colonies was taken at random for identification (12) .
Phenotypic identification of microorganisms
Bacterial isolates were Gram-stained. Gram-negative bacteria were identified using Bac-Tray Kits I, II and III (Difco, S/P, Brazil) according to the manufacturer instructions.
Gram-positive bacteria were subdivided into sporeformers and non-spore-formers by heating at 80°C for 10 min to kill the vegetative cells. Subsequent identification was performed using biochemical and motility tests as recommended in 
Molecular identification of microorganisms
Representatives of each species of microorganisms identified by traditional methods were selected ( n = |n| for numbers of microorganisms identified of each species) for sequencing. DNA from pure cultures of the bacteria and yeasts isolated was extracted according to the method described by 
Analysis by Scanning Electron Microscopy (SEM)
Brazilian kefir grains were sliced for Scanning Electron 
Chemical analysis
At 0 and 24 h, the kefir beverage samples were characterized in relation to total titratable acidity and pH, protein, fat and vitamin C (ascorbic acid) content and dry Brazilian kefir matter according to the AOAC methodology (1). Calcium was determined by atomic absorption spectrophotometry using a showing an initial population of around 3.51 log 10 c.f.u./ml that reached 12.41 log 10 c.f.u./ml. Acidification of the substratum was mainly stimulated by the presence of lactic acid bacteria (9) . Acetobacter showed also growth, ranging from 5.92 log 10 c.f.u./ml to 7.72 log 10 c.f.u./ml. In general, lactic acid bacteria were more numerous than yeast and acetic acid bacteria in milk kefir grains, although fermentation conditions can affect this pattern (10). 
Identification of microbial isolates
Yeasts and bacteria were identified by phenotypic methods ( Table 2) . Representatives of each species of microorganisms identified by phenotypic methods were selected for sequencing of the ITS region and 16S rRNA gene. 
Scanning electron microscopy of milk Brazilian kefir grains
As described previously by some authors ( Table 3 shows the pH and total titratable acidity (TTA)
Chemical characterization of fermented kefir beverage
values over a 24 h fermentation period. The mean pH and TTA values of the pasteurized whole milk prior to inoculation with kefirr grains were 6.61 and 26°D, respectively. The pH decreased to 4.42 and the TTA increased to 93°D during the 24h fermentation of milk by Brazilian kefir grains. The main reason for pH decrease and TTA increase is the production of certain organic acids, ethanol, CO 2 , and other volatile compounds by the microbial population in grains and kefir beverage (2, 9). Calcium content was not modified during the fermentation and Vitamin C was not found (Table 3 ). The content of fat decreased, due to the lipases production by the microorganisms present in kefir (13) . The protein content increased, due to the increase of the microbial biomass;
however the dry matter contents of kefir grains remained constant in the final fermentation process (Table 3) . All the content of the journal, except where otherwise noted, is licensed under a Creative Commons License
